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(54) OPTICAL RECORDING MEDIUM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide 




optical recording medium which can be applied 
to a high-density optical disk system using a 
semiconductor laser having an oscillation 
wavelength in a shorter wavelength than a 
usual wavelength band and is excellent in 
light-resistance and shelf stability, and to 
provide a recording medium for a CD-R medium 



which enables execution of recording and 
reproduction in the existing system and also 
enables execution of reproduction alone in the 
high-density optical disk system of the next 
generation. 



SOLUTION: At least one kind of azo metal 
chelate compound shown by general formula (l), or the compound and an organic 
dyestuff having a maximum absorption wavelength in 680-750 nm, are contained in a 
recording layer. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 



[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



1. This document has been translated by computer. So the translation may not reflect 
the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by coming to contain at least one 
sort of the azo metal chelate compound shown by the following general formula (I) in 
said recording layer in the optical recording medium which prepares a recording layer 
through a direct or under-coating layer on a substrate, and comes to prepare a reflecting 
layer and a protective layer on it if needed further. 
[Formula l] 



(R1-R10, M and n, and Yn+ express the following among a formula, respectively.) It 
becomes independent, respectively. R1-R6 : The alkyl group or alkoxy group of a 
hydrogen atom, a halogen atom, N02, S02NH2, and carbon numbers 1-5, R7 and R8: - 
respectively -- becoming independent - a hydrogen atom, a methyl group or an ethyl 
group, R9, and RIO: - respectively - becoming independent - the alkyl group of carbon 
numbers 1-5 - By the alkyl group or alkoxy group of a halogen atom, N02, S02NH2, or 
carbon numbers 1-5, the aryl group which is not permuted [ a permutation or ], M: - the 
aliphatic series ammonium ion which is not permuted [ the integer of a divalent metal 
atom, n:i, or 2, a Yn+:hydrogen ion, alkali-metal ion, ammonium ion, a permutation, 



or ], or alicycle group ammonium ion. 

[Claim 2] The optical recording medium according to claim 1 characterized by coming to 
contain at least one sort of the compound in which said recording layer is shown by said 
general formula (I), and the organic coloring matter which has the maximum absorption 
wavelength in 680nm - 750nm. 

[Claim 3] The optical recording medium according to claim 2 whose organic coloring 
matter which has the maximum absorption wavelength in said 680nm - 750nm is at 
least one sort of cyanine dye, phthalocyanine dye, and azo metal chelate coloring matter. 
[Claim 4] The optical recording medium according to claim 1 to 3 which is what is 
recorded by the laser beam said whose recording layer is the wavelength of 630-720nm. 
[Claim 5] The optical recording medium according to claim 1 to 4 with which said 
reflecting layer consists of aluminum or gold. 

[Claim 6] The optical recording medium according to claim 1 to 5 with which said 
protective layer consists of ultraviolet curing mold resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a record medium, by irradiating especially a light beam, 
this invention produces an optical change of the permeability of a record ingredient, a 
reflection factor, etc., and relates to the optical recording medium which can perform 
informational record and playback and can be added. 
[0002] 

[Description of the Prior Art] The oscillation wavelength of the laser used is in 770nm - 
790nm, and the record medium consists of current postscript light type disc systems 
(WORM, CD-R) so that it can record and reproduce on the above-mentioned wavelength. 
From now on, in connection with increase of amount of information, the flow to 
large-capacity-izing of a record medium will be indispensable. Therefore, it is also 
expected easily that it happens inevitably that the laser wavelength used for record and 
playback short-wavelength-izes. Much proposals which used cyanine dye and 
phthalocyanine dye as a record ingredient are made as **** and a postscript light type 
disk for data. (For example, to the thing using cyanine dye as a record ingredient) 
JP,57-82093,A, JP,58-56892,A, JP,58-112790,A, JP,58-114989,A, JP,59-85791,A, 
JP,60-83236,A, JP,60-89842,A and JP,61-25886,A each official report etc. to the thing 



using phthalocyanine dye as a record ingredient again JP,61-150243,A, JP,6M77287,A, 
JP,61 154888,A, JP,61-246091,A, JP,62-39286,A, JP,63-37791,A, JP,63-39888,A each 
official report etc. - it is - it excels in lightfastness and preservation stability, and the 
present condition is that the record ingredient which can be recorded and reproduced is 
not yet developed in the optical pickup using laser 700nm or less. 

[0003] The current CD-R disc system also consists of 770nm * 790nm which is the 
oscillation wavelength of the laser used so that it can record and reproduce. 
Large-capacity-izing and short-wavelength-izing of record / playback wavelength are 
indispensable like [ this system ] the above. Playback is possible even if it has coated 
aluminum on the irregularity of the substrate itself, and, as. for this point, current CD, 
and CD-ROM, future and laser wavelength is short-wavelength-ized, since the 
wavelength dependency of the reflection factor of aluminum is small. However, since 
[ by which a high reflection factor is obtained from the optical constant and a thickness 
configuration at 770nm - 790nm using the coloring matter which as for CD-R, has the 
maximum absorption wavelength at 680nm - 750nm at a recording layer ] an 
appearance setup has been carried out, in a wavelength region 700nm or less, a 
reflection factor is very low, and it cannot respond to short wavelength -ization of laser 
wavelength, but the information currently recorded and reproduced by the current 
CD-R system causes the unreproducible situation in a future system. Much proposals 
which used cyanine dye/metallic reflective layer, the phthalocyanine dye/metallic 
reflective layer, or the azo metal chelate coloring matter / metallic reflective layer as a 
record ingredient are made as a CD-R until now. (For example, to the thing using 
cyanine dye/metallic reflective layer as a record ingredient) JP, 1-159842, A, 
JP,2-42652,A, JP,2-13656,A, and JP,2-168446,A each official report etc. to the thing 
using phthalocyanine dye as a record ingredient JP,M76585,A, JP,3-215466,A, 
JP,4-113886,A, JP,4-226390,A, JP,5-1272,A, JP,5-171052,A, JP,5-116456,A, JP,5-69860,A, 
and JP,5-139044,A each official report etc. again to the thing using azo metal chelate 
coloring matter as a record ingredient JP,4-46186,A, JP,4*141489,A, JP,4-361088,A, and 
JP ,5-279580,A each official report etc. -- it is - what gives solution to such a point is not 
yet found out. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, let this invention be the offer [ be 
make in view of the above situations, while offer the record ingredient excellent in 
lightfastness applicable to the high density light disc system using the semiconductor 
laser which have oscillation wavelength in short wavelength compared with a system 
conventionally / above-mentioned /, and preservation stability for optical recording 



media, can record and reproduce by the present condition system, and ] - also in 
next-generation high density light disc system - refreshable record ingredient for CD-R 
media purpose. 
[0005] 

[Means for Solving the Problem] this invention persons by preparing the recording layer 
which uses as a principal component the coloring matter which has specific structure as 
a result of repeating examination wholeheartedly By mixing with a header and the 
organic coloring matter further used considering this coloring matter as a record 
ingredient for current CD-R, and using that it can apply to the high density light disc 
system using semiconductor laser with an oscillation wavelength of 700nm or less It 
came to complete a header and this invention for it being possible to obtain a high 
reflection factor also in a wavelength region 700nm or less. 

[0006] That is, according to this invention, in the optical recording medium which 
prepares a recording layer through a direct or under-coating layer on a substrate, and 
comes to prepare a reflecting layer and a protective layer on it if needed further, the 
optical recording medium characterized by coming to contain at least one sort of the azo 
metal chelate compound shown by the following general formula (I) in said recording 
layer is offered in the first place. 
[Formula 2] 



(R1-R10, M and n, and Yn+ express the following among a formula, respectively.) It 
becomes independent, respectively. R1-R6 : The alkyl group or alkoxy group of a 
hydrogen atom, a halogen atom, N02, S02NH2, and carbon numbers 1-5, R7 and R8: - 
respectively - becoming independent a hydrogen atom, a methyl group or an ethyl 
group, R9, and R10: - respectively - becoming independent - the alkyl group of carbon 
numbers 1-5 - By the alkyl group or alkoxy group of a halogen atom, N02, S02NH2, or 
carbon numbers 1-5, the aryl group which is not permuted [ a permutation or ], M-* - the 



aliphatic series ammonium ion which is not permuted [ the integer of a divalent metal 
atom, n^l, or 2, a Yn+:hydrogen ion, alkali-metal ion, ammonium ion, a permutation, 
or ], or alicycle group ammonium ion. 

The second is provided with the optical recording medium indicated in the first place 
[ above-mentioned ] characterized by coming to contain at least one sort of the 
compound in which said recording layer is shown by said general formula (I), and the 
organic coloring matter which has the maximum absorption wavelength in 680nm - 
750nm. The third is provided with the optical recording medium indicated to the above 
second whose organic coloring matter which has the maximum absorption wavelength 
in said 680nm - 750nm is at least one sort of cyanine dye, phthalocyanine dye, and azo 
metal chelate coloring matter. The optical recording medium indicated to the 
above-mentioned first which is what is recorded on the fourth by the laser beam said 
whose recording layer is the wavelength of 63O720nm - the third either is offered. The 
optical recording medium indicated to the above-mentioned first to which said reflecting 
layer is set to the fifth from aluminum or gold - the fourth either is offered. The optical 
recording medium indicated to the above-mentioned first to which said protective layer 
is set to the sixth from ultraviolet curing mold resin - the fifth either is offered. 
[0007] Since the optical recording medium of this invention prepared the recording 
layer containing at least one sort of the azo metal chelate compound shown by said 
general formula (I), by the laser beam of a wavelength region 700nm or less, it can 
record and it can be reproduced. It becomes the thing excellent in lightfastness and 
preservation stability. And in another mode From having prepared at least one sort of 
the compound shown by said general formula (I), and the recording layer set to 
680-750nm from mixture with the organic coloring matter which has the maximum 
absorption wavelength Even if it can use it as a CD-R medium in a present condition 
system and moreover becomes a next- generation high density light disc system, it 
becomes what has possible reproducing the indicated information. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. It is 
characterized by the optical recording medium of this invention coming to contain at 
least one sort of the azo metal chelate compound shown by the following general 
formula (I) in a recording layer. 
[Formula 3] 



[0009] If the azo metal chelate compound shown by the above-mentioned general 
formula (I) used by this invention is explained, it will set to the above-mentioned 
general formula (I). First, Rl, R2, R3, R4, R5, and R6 The alkyl group or alkoxy group of 
a hydrogen atom, a halogen atom, N02, S02NH2, and carbon numbers 1-5 is expressed 
independently, respectively. R7 and R8 A hydrogen atom, a methyl group, or an ethyl 
group is expressed independently, respectively, and R9 and RIO express independently 
with the alkyl group or alkoxy group of the alkyl group of carbon numbers 1-5, a halogen 
atom, N02, S02NH2, or carbon numbers 1-5 the aryl group which is not permuted [ a 
permutation or ], respectively. Moreover, M expresses a divalent metal atom, n 
expresses the integer of 1 or 2, and Yn+ expresses the aliphatic series ammonium ion or 
alicycle group ammonium ion which is not permuted [ a hydrogen ion alkali-metal ion, 
ammonium ion, a permutation or ]. 

[0010] As an example of R1-R6 in said general formula (I) Hydrogen atom; Halogen 
atom;N02;S02NH2; methyl groups, such as a fluorine, chlorine, a bromine, and iodine, 
An ethyl group, n-propyl group, n*butyl, an isobutyl radical, n-pentyl radical, The 1st 
class alkyl groups, such as a neopentyl radical, an isoamyl radical, and 2-methylbutyl 
radical; An isopropyl group, Alkyl group [ of the carbon numbers 1-5, such as the 3rd 
class alkyl groups, such as 2nd class alkyl group ,'tert-buty Is, such as sec-butyl, 1-ethyl 
propyl group, 1-methylbutyl radical, 1, and 2-dimethyl propyl group, ]; or an alkoxy 
group is mentioned. Moreover, as R7 and R8, a hydrogen atom, a methyl group, or an 
ethyl group is mentioned, and aryl groups, such as a phenyl group which is not 
permuted [ a permutation or ] and a naphthyl group, are mentioned as R9 and R10 by 
the alkyl group or alkoxy group of the alkyl group of the carbon numbers 1-5 shown in 
the above-mentioned example, N02, S02NH2, the halogen atom shown in the 
above-mentioned example, or carbon numbers 1-5. A solubility and optical property top 
has the desirable phenyl group which is not permuted [ a permutation or ] at the alkyl 



group of a halogen atom, N02, S02NH2, or carbon numbers 1-5. 

[0011] Moreover, as an example of M, divalent metal atoms, such as ten groups, such as 
nine groups, such as eight groups, such as seven groups, such as six groups, such as Cr, 
Mo, and W, and Mn, Tc, Re, and Fe, Co, nickel, Ru, Rh, Pd, Os, Ir, Pt, and Cu, Ag, Au, 
and Zn, Cd, Hg, are mentioned. As Yn+, the aliphatic series ammonium ion or alicycle 
group ammonium ion which is not permuted [ alkali-metal ion, such as a hydrogen ion, 
sodium, and a potassium, ammonium ion, a permutation, or ] is mentioned. In addition, 
n expresses the integer of 1 or 2. 

[0012] As an example of the azo metal chelate compound shown by said general formula 
(I) of this invention, what is shown in Table 1 and 2 is mentioned, for example. 
[0013] 
[Table l] 



[0014] 
[Table 2] 



[0015] Moreover, in a recording layer, as described above, while record playback is 
possible in a present condition system by using as a principal component at least one 
sort of compounds shown by said general formula (I), and mixture with the organic 
coloring matter which has the maximum absorption wavelength in 680-750nm, also in a 
next- generation system, only playback serves as a possible CD-R record medium. As 
coloring matter which has the maximum absorption wavelength in 680'750nm in this 
case, cyanine dye (especially cyanine dye of pentamethine), phthalocyanine dye, and azo 
metal chelate coloring matter are desirable. 

[0016] As a desirable example of cyanine dye, what is shown by the following general 
formula (II) is mentioned. 
[Formula 4] 



Rll and R14 express R15 among a formula, and, as for the alkyl group of carbon 
numbers 1*3, and R16, the alkyl group which is not permuted [ the permutation of 
carbon numbers 1-6 or ] and X- express an acid anion. In addition, condensation of the 
aromatic series ring may be carried out to other aromatic series rings, and it may be 
permuted by the alkyl group, the halogen atom, the alkoxy group, or the acyl group. 
[0017] As a desirable example of phthalocyanine dye, the following general formula 
(III" 1) or (III -2) the thing shown is mentioned. 
[Formula 5] 



Ml expresses among a formula the straight chain, branching, the alicyclic alkyl group, 
or the aryl group that may similarly be permuted of the carbon numbers 3-12 by which 
X5-X8 may be permuted in nickel, Pd, Cu, Zn, Co, Mn, Fe, TiO, or VO, and R may be 
independently permuted in -OR, -SR, or the hydrogen atom (however, all do not serve as 
a hydrogen atom) of a permutation location alpha position, respectively. The substituent 
of the benzene rings other than X5 - X8 is a hydrogen atom or a halogen atom. 
[0018] 
[Formula 6] 



As for M2, X9-X12 independently Si, In, or Sn among a formula, respectively -OR of a 
permutation location alpha position, ■ SR or a hydrogen atom (however, all do not serve 
as a hydrogen atom) R the straight chain, branching, the alicyclic alkyl group, or the 
aryl group that may similarly be permuted of the carbon numbers 3-12 which may be 
permuted Y5 and Y6 express -OSiR 21R22R23, -OCOR 21R22R23, or -OPOR 21R22R23, 
and R21-R23 express the alkyl group or aryl group of carbon numbers 1-10 
independently, respectively The substituent of the benzene rings other than X9 - X12 is 
a hydrogen atom or a halogen atom. 

[0019] Moreover, as a desirable example of azo metal chelate coloring matter, one sort of 
the azo metal chelate compound of the azo system compound and metal which are 
shown by the following general formula (IV), or two sorts or more are mentioned, and 
nickel, Pt, Pd, Co, Cu, Zn, etc. are mentioned as a metaled desirable example. 
[Formula 7] 



A expresses among a formula the residue which becomes together with the carbon atom 
and nitrogen atom which it has combined, and forms heterocycle, and B expresses the 
residue which becomes together with two carbon atoms which it has combined, and 
forms a ring or heterocycle, and XI expresses the radical which has active hydrogen. 
[0020] the weight composition ratio in the case of using together at least one sort of 
coloring matter shown by at least one sort of coloring matter shown by said general 
formula (I) of this invention, said general formula (II) ■ (IV) - this invention coloring 
matter / [coloring matter of (II) - (IV)] =10 / 100 - 90/100 - it is 40 / 100 - 20/100 
preferably. Moreover, 500A - 5 micrometers of thickness of the recording layer at the 
time of using both coloring matter together are 1000A - 5000A preferably 
[0021] Next, the configuration of the record medium of this invention is described. 
Drawing 1 is drawing showing the example of lamination which can be applied to the 
record medium of this invention, and this is the example of a write once optical disk. On 
the substrate 1, a recording layer 2 is formed through the under-coating layer 3 if 
needed, and the protective layer 4 is formed further if needed. Moreover, the rebound 
ace court layer 5 can be formed in the bottom of a substrate 1 if needed. Drawing 2 is 
drawing showing the example of lamination another type which can be applied to the 
record medium of this invention, and this is the example of CD-R media. The reflecting 



layer 6 is formed on the recording layer 2 of the configuration of drawing 1 . In addition, 
the record medium of this invention may be made into the lamination structure which 
could **** the recording layer (organic thin film layer) of a configuration of having been 
shown in drawing 1 and drawing 2 inside, and could make the Ayr sandwich structure 
sealed through other substrates and space, and was pasted up through the protective 
layer. 

[0022] Next, the need property of configuration each class and its component are 
described. 

1) As a need property of a substrate substrate, when performing record playback from a 
substrate side, it must be transparent to a use laser beam, but it does not need to be 
transparent when performing record playback from a recording layer side. As a 
substrate ingredient, plastics, such as polyester, acrylic resin, a polyamide, 
polycarbonate resin, polyolefin resin, phenol resin, an epoxy resin, and polyimide, glass, 
a ceramic, or a metal can be used, for example. In addition, the pre format of the guide 
rail for tracking, a guidance pit, an address signal, etc., etc. may be formed in the front 
face of a substrate. 

[0023] 2) A recording layer recording layer produces a certain optical change by the 
exposure of a laser beam, and can record information by that change, in this recording 
layer, it is required for at least one sort of the compound shown by said general formula 
(I) to contain, and the compound shown by said general formula (I) in formation of a 
recording layer may be used in one sort or two sorts or more of combination. 
Furthermore, of course, these coloring matter can also be mixed, or laminated and used 
with other organic coloring matter and a metal, and metallic compounds because of 
improvement in an optical property, record sensibility, and a signal property. As other 
organic coloring matter in this case, poly methine coloring matter, a naphthalocyanine 
system, a phthalocyanine system, a squarylium system, a crocodile NIUMU system, a 
pyrylium system, a naphthoquinone system, an anthraquinone (indanthrene) system, a 
xanthene system, a triphenylmethane color system, an azulene system, a tetrahydro 
choline system, a phenanthrene system, a TORIFENO thiazin system color, a metal 
complex compound, etc. are mentioned. Moreover, as a metal and an example of metallic 
compounds, In, Te, Bi, Se, Sb, germanium, Sn, aluminum, Be, Te02, SnO, As, Cd, etc. 
are mentioned, and each can be used with the gestalt of distributed mixing or a 
laminating. Furthermore, into the above-mentioned color, distributed mixing of a 
various ingredient or various silane coupling agents, such as polymeric materials, for 
example, ionomer resin, polyamide resin, vinyl system resin, naturally -ocurring 
polymers, silicone, and liquid rubber, etc. may be carried out, and it can use for the 



purpose of property amelioration together with a stabilizer (for example, transition 
metal complex), a dispersant, a flame retarder, lubricant, an antistatic agent, a 
surfactant, a plasticizer, etc. 

[0024] The usual means, such as vacuum evaporationo, sputtering, CVD, or solvent 
spreading, can perform formation of a recording layer. When using the applying method, 
the above-mentioned color etc. can be dissolved in an organic solvent, and it can carry 
out with the coating method of common use, such as a spray, roller coating, dipping, or 
spin coating. Generally as an organic solvent used, alcohols, such as a methanol, 
ethanol, and isopropanol, Ketones, such as an acetone, a methyl ethyl ketone, and a 
cyclohexanone Amides, such as N,N"dimethylacetamide and N.N-dimethylformamide 
Sulfoxides, such as dimethyl sulfoxide, a tetrahydrofuran, Ether, such as dioxane, 
diethylether, and ethylene glycol monomethyl ether, Ester, such as methyl acetate and 
ethyl acetate, chloroform, a methylene chloride, Aliphatic series halocarbons, such as a 
dichloroethane, a carbon tetrachloride, and trichloroethane Hydrocarbons, such as 
Cellosolve, such as aromatic series, such as benzene, a xylene, monochlorobenzene, and 
a dichlorobenzene, or methoxy ethanol, and ethoxy ethanol, a hexane, a pentane, a 
cyclohexane, and a methylcyclohexane, are mentioned. 100A • 10 micrometers 200A ■ 
2000Ais preferably suitable for the thickness of a recording layer. 

[0025] 3) An under-coating layer under-coating layer is used for the purpose of 
formation of improvement in the preservation stability of the barrier to improvement, 
** water, or gas of** adhesive property etc., and ** recording layer, improvement in ** 
reflection factor, protection of the substrate from ** solvent, ** guide rail, a guidance pit, 
and a pre format etc. As opposed to the purpose ** Polymeric materials, for example, 
ionomer resin, a polyamide, Can use a various high molecular compound, various silane 
coupling agents, etc., such as vinyl system resin, natural resin, naturally-ocurring 
polymers, silicone, and liquid rubber, and the purpose of ** and ** is received. There is 
an inorganic compound, for example, Si02, MgF2, SiO, Ti02, ZnO, TiN, SiN, etc., in 
addition to the above-mentioned polymeric materials, and a metal or semimetal, for 
example, Zn, Cu, nickel, Cr, germanium, Se, Au, Ag, aluminum, etc., can be used further. 
Moreover, to the purpose of**, a metal, for example, aluminum, Au, Ag, etc., the organic 
thin film which has metallic luster, for example, methine dye, a xanthene system color, 
etc. can be used, and ultraviolet-rays hardening resin, heat-curing resin, thermoplastics, 
etc. can be used to the purpose of ** and **. 0.01-30-micrometer 0.05-10 micrometers 
are preferably suitable for the thickness of an under-coating layer. 

[0026] 4) A reflecting layer reflecting layer can use a metal, semimetal, etc. from which 
a high reflection factor is obtained alone and which are hard to be corroded. As an 



example of an ingredient, Au, Ag, aluminum, Cr, nickel, Fe, Sn, etc. are mentioned, and 
Au, Ag, and aluminum are the most desirable from the point of a reflection factor and 
productivity. These metals and semimetal may be used independently and are good also 
as two or more sorts of alloys. Vacuum evaporationo, sputtering, etc. are mentioned as a 
film forming method, and 50"5000Ais 10O3000A preferably as thickness. 
[0027] 5) A protective layer, a substrate surface rebound ace court layer protective layer, 
or a substrate surface rebound ace court layer is used for the purpose of improvement in 
the preservation stability of ** recording layer (reflective absorption layer) which 
protects ** recording layer (reflective absorption layer) from a blemish, dust, dirt, etc., 
improvement in ** reflection factor, etc. To these purposes, the ingredient shown in the 
aforementioned under-coating layer can be used. Moreover, SiO, Si02, etc. can also be 
used as an inorganic material, and heat softening properties, such as polymethyl 
acrylate, a polycarbonate, an epoxy resin, polystyrene, polyester resin, vinyl resin, a 
cellulose, aliphatic hydrocarbon resin, natural rubber, styrene -butadiene resins, 
chloroprene rubber, a wax, an alkyd resin, drying oil, and rosin, and thermofusion 
nature resin can also be used as an organic material. The most desirable thing is 
ultraviolet-rays hardening resin excellent in productivity among the above-mentioned 
ingredients. 0.01-30-micrometer 0.05-10 micrometers are preferably suitable for the 
thickness of a protective layer or a substrate surface rebound ace court layer. 
[0028] The aforementioned under-coating layer, a protective layer, and a substrate 
surface rebound ace court layer can be made to contain a stabilizer, a dispersant, a 
flame retarder, lubricant, an antistatic agent, a surfactant, a plasticizer, etc. like the 
case of a recording layer in this invention. 
[0029] 

[Example] although this invention is explained about an example below - this invention 
-- it is not limited to these. 

[0030] On the substrate which formed a depth of 1200A, the half-value width of 0.35 
micrometers, and a track pitch l.Omicrometer guide rail in the photopolymer on the 
injection-molding polycarbonate substrate with an example 1 thickness of 0.6mm, 
spinner spreading of the methyl Cellosolve solution of compound example No.l was 
carried out, the recording layer with a thickness of 700A was prepared, and the record 
medium was obtained. 

[0031] In two to example 5 example 1, the record medium of examples 2-5 was obtained 
like the example 1 instead of compound example No.l except having used compound 
example No.4, No.9, No. 10, and No. 13. 

[0032] In example of comparison 1 example 1, the record medium of the example 1 of a 



comparison was obtained like the example 1 except having used the compound shown 
by the following formula (V) instead of compound example No.l. 
[Formula 8] 



[0033] Using the record medium of the aforementioned examples 1-5 and the example 1 
of a comparison, incidence of the light was carried out, it was recorded from the 
substrate on the following record conditions, and the C/N ratio and the reflection factor 
were measured for the record location by playback light after that. The result is shown 
in Table 3. 

Record conditions : Laser oscillation wavelength 635nm A record frequency 3.75MHz 
Record linear velocity 3.0 m/sec Playback conditions : Laser oscillation wavelength 
635nm Playback power 0.5-0.7mW continuation light scanning band width 30kHz 
Light-proof test condition: Light-proof test 40,000Lux, Xe light, 20-hour continuous 
irradiation Preservation test 85degree C, 85%, 720-hour neglect [0034] 
[Table 3] 



[0035] On an injection-molding polycarbonate substrate with a thickness of 0.6mm 
which has example 6 depth of 1400A, a half-value width [ of 0.35 micrometers ], and a 
track pitch l.Omicrometer guide rail Compound example No. 16 A methylcyclohexane, 
2-methoxyethanol, Spinner spreading of the liquid which dissolved in the mixed 
solution of a methyl ethyl ketone and a tetrahydrofuran is carried out. The recording 
layer with a thickness of 800A was formed, subsequently to a it top, the reflecting layer 
of 2000A of gold was prepared by the spatter, the 5-micrometer protective layer was 
further prepared in the acrylic photopolymer on it, and the record medium was obtained. 
[0036] In seven to example 12 example 6, the record medium of examples 7-12 was 
obtained like the example 6 except having used compound example No.3, No.6, No.7, 
No. 12, No. 19, and No.20 instead of compound example No. 16, respectively. 
[0037] In example of comparison 2 example 6, the record medium of the example 2 of a 
comparison was obtained like the example 6 except having used the compound shown 



by said formula (V) used in the example 1 of a comparison instead of compound example 
No. 16. 

[0038] The EFM signal (linear velocity 3.0 m/sec, the 0.4 micrometers of the shortest 
mark length) was recorded using and carrying out the tracking of the semiconductor 
laser light with an oscillation wavelength [ of 635nm ], and a beam diameter of 1.0 
micrometers to the record medium of examples 6~12 and the example 2 of a comparison, 
it reproduced with the continuation light (playback power 0.7mW) of the same laser, 
and the playback wave was observed. The result is shown in Table 4. 
[0039] 
[Table 4] 



[0040] On an injection-molding polycarbonate substrate with a thickness of 1.2mm 
which has example 13 depth of 1000A, a half-value width [ of 0.40 micrometers ], and a 
track pitch l.lmicrometer guide rail Dissolve the compound shown by the 
aforementioned formula (V), and compound example No. 15 in the methylcyclohexane of 
a weight ratio (1/1), 2-methoxyethanol, a methyl ethyl ketone, and a tetrahydrofuran 
mixed solvent, and spinner spreading is carried out. The recording layer with a 
thickness of 1700A was formed, subsequently, the reflecting layer of 2000A of gold was 
formed by the spatter, the 5-micrometer protective layer was further prepared in the 
acrylic photopolymer on it, and the record medium was obtained. 

[0041] In 14 to example 16 example 13, the record medium of examples 14-16 was 
obtained like the example 13 except having used compound example No.2, No.8, and 
No. 18 instead of compound example No. 15, respectively. 

[0042] In 17 to example 20 example 13, the record medium of examples 17-20 was 
obtained like the example 13 except having used the compound shown by the following 
formula (VI) instead of the compound which uses compound example No. 5, No. 11, No. 14, 
and No. 17 instead of compound example No. 15, respectively, and is shown by said 
formula (V). 
[0043] 
[Formula 9] 



[0044] In the example 3 of a comparison, and four examples 13, the record medium of 
the examples 3 and 4 of a comparison was obtained like the example 13 except having 
used the recording layer only as the compound in which only the compound shown by 
said general formula (V), respectively is shown by said general formula (VI). 
[0045] The EFM signal was recorded, using and carrying out the tracking of the 
semiconductor laser light with an oscillation wavelength [ of 780nm ], and a beam 
diameter of 1.6 micrometers to the record medium of examples 13-20 and the examples 



3 and 4 of a comparison (linear velocity 1.4 m/sec), it reproduced with the continuation 
light of semiconductor laser with this laser and an oscillation wavelength [ of 635nm ], 
and a beam diameter of 1.0 micrometers, and the playback wave was observed. The 
result is shown in Table 5. 
[0046] 
[Table 5] 



[0047] 

[Effect of the Invention] Since the optical recording medium of claim 1 shall come to 
contain at least one sort of the azo metal chelate compound shown by said general 
formula (I) in a recording layer and it has high light absorption ability and light reflex 
nature in wavelength of 700nm or less, it can record and reproduce by the laser beam of 
the wavelength region 700nm or less in which high density record is possible, and, 
moreover, it is excellent in lightfastness and preservation stability. 

[0048] It becomes possible to reproduce the information which could record, could be 
reproduced by the present condition system and was moreover recorded also with the 
next- generation high density light disc system since the optical recording medium of 
claim 2 should come to contain at least one sort of the compound shown by said general 



formula (I), and the organic coloring matter which has the maximum absorption 
wavelength in 68O750nm in a recording layer. 

[0049] It becomes recordable [ the signal property of high definition / thing / of cyanine 
dye, phthalocyanine dye, and azo metal chelate coloring matter / for which a kind was 
chosen at least ] as organic coloring matter with which the optical recording medium of 
claim 3 has the maximum absorption wavelength in 680-750nm. 

[0050] Since the optical recording medium of claim 4 is what is recorded by the laser 
beam whose recording layer is the wavelength of 630"720nm, compared with the optical 
recording medium corresponding to 770-830nm, a 1.6 to 1.8 times as many densification 
postscript mold optical recording medium as this is obtained. 

[0051] Since said reflecting layer shall consist of aluminum or gold, a raise in a 
reflection factor with sufficient productivity and CD-R media-ization of the optical 
recording medium of claim 5 are attained. 

[0052] Since said protective layer shall consist of ultraviolet curing mold resin, 
media-ization of the optical information record medium of claim 6 with high 
productivity which carried out protection stratification is attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the example of lamination as a usual postscript mold 
optical recording medium which can be applied to the record medium of this invention. 
[Drawing 2] It is drawing showing the example of lamination as an object for CD-R 
which can be applied to the record medium of this invention. 
[Description of Notations] 

1 Substrate 

2 Recording Layer (Organic-Coloring-Matter Layer) 

3 Under- Coating Layer 

4 Protective Layer 

5 Rebound Ace Court Layer 

6 Reflecting Layer 
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x/HS. B*&y?-/K PBP^/l-Sri: iOXXx/I^I . 9 
nD*;PA s JSfky-T-l^. y?DOi?y. HJSftJSJ 

31. t- u ^ o q ^ a<r>msmf ^yy^temm. 

a: h ^ y — /l^fcV)-fc/P V/U:/1S. 'v^Mfv. ^ 

^fl^fd^a^^^ff^fLS. fEISJIoflggli. loo 
A-10«m. #£L<ii2 0 0A— 2 000A#SS 

[0025] 3) T3I£JI 

&A*yt-« ©eiw<9##3:sa±<oi6i±. <s>mmmcD 

-ejig. ^urs h\ b-^/i^gfug. ?&mte. 
mfi'7>tivy'v>9iflfciii:m\^hztWTZ. © 

flUBfSiOj. MgFi, SiO, TiOu Z 
nO. TiN, Si N£i;#*9. Sgfc&KXtt¥£ 
g. MtHZ n . Cu. Ni. Cr. Ge. Se. A 
u. Ag. A l&Z&m^&Zk#T$&. irtu <8xr> 
BWfcjtfLTte. MtKA 1 . Au, Ag&i: 

01~30Am s #£L<«0. 05— 10jum*ijg^ 
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1 4 

[ 0 0 2 6 ] 4 ) RStJI 

g. ¥£»8r£jW«8T*4. LTti. Au. 

Ag, Al.Cr. Ni. Fe, S n& ftfmf t>tl* 
RStm. £M&COfi.frt>Au . Ag, Al **&t>i?2 L 

/*•* * »J V^if36*^»f Mu Ififf t LT« 5 0-5 0 
10 00A, ML<ttl00~3000AfM. 
[0027] 5 ) ftS®. SSSIA- K3- Kg 

fc. i»H8J:LTSiO. S i OzTjrh'tfflV^Clt 
20 T-^gjBi. b'^SJfli. -fe/uo-x. i§I»Sl^ft*^ffl 

<mm±0. 01-30wm.jffiL<liO. 05—1 
OAtmj&qg^-C*^. 

[0028] *%mtzts^-i:. m§z<7)TB\$m. mmm 
30 t. sssw. Ti-itsi. ^mitaq. *s 

[0029] 
[0030]HttWl 

f?0. 6mm<7)Staj«^Jfl»*— .-If^.— KSfiLttcy 
*F.-KUV— (CT. SUS 1 20 OA. ^fi«B0. 3 5 ^ 
m. h77?t7fl. 0//m<7jSrta^lKL^S« 
±t. Yk^BJMflcWN o . 1^ J-tl^iUVfrymmt: 
40 xew--H6L. ^?7 0 0AOK^S-|6ftTa» 

[003 1 ] 5ISS^2 — 5 

^stwittjv^T. it&im#mNo. lo^otc. 

-ft^B»ft«tff!No. 4. No. 9. No. 10. No. 

1 3£JHv^fc&*M4. 0ttfcmfcH«t(;:LT5iS«« 

2~5^SMbiSEfr«:tlfe. 

[0032]ltKt«l 

njswitctj^T. it&tmmwo. i<o«*>o(ct 
IS* (v> •c^SiiSfli^lij^fflv^.rti^K^ lift 
50 m tPieifcL-cit«^i<oie»jaE«ciS:#7t. 
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1 6 



(V) 



6 35nm 
le^SaSR 3. 7 5MHz 

3. Om/s e c 

6 35nm 

B^n'V— 0. 5—0. 7mWcr>mg&t 

X* Vrp 3 0 KHz 

mft^b 47JLux. Xe3K. 2 O^l^HSJt 

SSfXh 8 5-C. 8 5%. 7 2 0BSfg»g 

[0034] ^20-* [313 ] 











(%) 


C/MJfc 
MB) 


sit* 

(%> 


C/MJt 
UB) 


(%) 


(4B) 


nmm i 


2 5 


5 1 


2 3 


4 7 


2 4 


5 0 




2 8 


5 2 


2 6 


4 9 


2 7 


5 2 


3 


2 7 


5 2 


2 5 


4 6 


2 6 


5 0 




2 6 


5 0 


2 3 


4 4 


2 3 


4 7 


Jtttt! 5 


2 6 


5 1 


2 6 


6 0 


2 6 


5 1 


tt*m i 


1 1 




7 


«£ 


9 





1 5 

H,C CH, 



(9) 



I 

CH* 



I 

CH, 



1 400A. ^fiteO. 35/ini. h^v^t^f -X^Ui^u^Mf-^, 2-* h^x^y-zK -Xf- 
1.0// mc0^rt»$:W-rSII§ 0 . 6 mm?>tWij£JB*50 /Px-f-;kJr (.^ rhvt Hd7 7><0S^8i8C:i§»¥ 



1 7 



[0036] 3Qfc0|7~l 2 

n*fc«6tctj^-c . te&mi*mu o . 1 6<7>ftb otc 

f<lfM^ftft*i«No. 3. No. 6, No. 7. 
No. 12. No. 19. No. 20*m^tz^£im 
14. «ttP!6i:PI«^LTIItt[«7~l 2^£»«E«c^ 

[0037] it«^2 
SUfe«6tfcV»T. ^h-&ifeM*«No. 16cOftb0tC* 
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[0038] *ftS«6~l 2Rlf}&m2cr)m&&mz 
fag^6 35nm. b'-Agl . O^m^fi^l/- 

3. 0m/sec,ig?-?fi0. 4*tm)5rl 
L. Htl^-1fC03^t (S^^-V-O. 7mW) X'W 

10 [0039] 
[*4] 





» a ft 




(%) 




(%) 






7 1 




7 0 






7 3 




7 0 




mmn s 


7 1 




6 8 




mmn 9 


7 3 




7 0 






7 0 




6 9 






7 2 




7 1 






7 3 




7 1 




Jfc*#f 2 


5 




5 





[0040] 3 
3SS1 000A. ¥ffllO. 4 0junu 
1. l/imcT^rtaiSr^-raJSS 1 . 2mm<DStaiJ&g 

sKu*-sK*-h»R±fc. mease < v> r*3*t& 

1 ) <F>*^)Vi/9X2'^K*rv^ i 



ISrML, ifcWC. xyW^ffifcJ: 0^2 0 0 0 A<0 

mftmzmfSLVT. mz.%<r>±\zT? v>u%ky*h#v 
[oo4i] msmi4—i 6 
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mtmi 3fc*JWt. •fc^felAttWN o . 15<*>ftt>9 *14. No. 1 7£fflV\ R-Oma&l ( V) T^ftS 

fc^ftmft^sJIfcWN o . 2. No. 8. No. 1 fc^OftfcOfcTEjS (VI) -C^^S^^fij^ffl^ 

8SrfflV%fc^i:t«H±. SdSWl 3 fc ^SHC LT^Jfcfi* §6(t0!l 3 fc H«C LTISttW 1 7-2 

14-16 tf>EI*##5-*i*: . O^lBSUSEttSr^*:. 

[0042] £06011 7~20 [0043] 

Hlftfll 13Cfc^t, fc^BslWtWN o . 1 5 <0ftb 0 [ft 9 ] 
lZ*il?tH£&hMimK o . 5. No. 11, No. * 




(TO 



[0044] it1M3RTf4 F5fc£JBW h^-z^^L^T^E FMfi^Sr 

UttfCT 1 3fcfcvvt. EM^Sr-E-^naiS-HRS SSL («J81 . 4m/s e c ) . mio-VAtfftSm. 

(V) T^SiT^-fc^Bj^A, OTSBHR^C (VI) 20 S635nm, b'-Agl. 0 timcV&$#\s-->fcr>3: 

[0045] StMsWl 3—20&.V1AMM3. 4<0lBI§ [0046] 

JK*(=^a«7 8 Onm, t'-Agl. 6;umg>¥3g% [g|5] 





»«RS780nml if 




(%) 




(%) 






7 2 




2 3 






7 1 




2 2 






7 3 




2 4 




**f*16 


7 2 




2 3 






7 0 




2 2 






7 3 




2 2 




3fc*«19 


7 1 




2 5 






7 2 




2 2 




ifc«ft« 3 


7 6 




5 






7 4 




5 





[0047] **7 OOn mJJ[T^«^3t«URtgfc*Rlttt**LTU 
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[0048] mim2<^Ksmnmi. mz-mss: 

( i ) x^i£lxhte&l!ii<ryy*c<tl>imb 6 8 0-7 
5 0 n mizSttWSL&tt-t&im&mt iSrlB»®* 

[00491 m^m3msum.m±. 680-750 
[0050] mzm4ff>mmmmt. mmtf&&6 

3 0 — 7 2 0 nmffyu-^lcX -^X^MZiX&hmX' 
Ibhttth. 7 7 0 -~8 3 0 n mtfj&Dftl^flEfttCit^ 
1. 6-1. 8^^«S=gftiegeS5tSS«E<**^ t>ix 

[0051] ts*«5co5Kie»«*»±, mieRSta^r 
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[0052] mmk 6 cr>ymwi®mm± . fne^^ 

[BBSOfSJ&^iKHB] 

[si i *iiBBo^«*^afflL#i.ii%ioiias3t 

[@2i *%*j*ow&mmmzwa CD-Rffla 
io Tvmmmntnitmv&h. 

i mm 

3 T3I#J1 
4 

5 
6 



[01] 



[02] 




to 



Cb) 




(51) Int. CI . 7 

C09B 45/22 
G 1 1 B 7/24 



ISSUED 

5 16 
538 



F I 

G 1 1 B 7/24 
B4 1M 5/26 



5 16 
538E 
Y 



(72)?fci»& ft* ft* F*-A(##) 2HU1 FA01 FA12 FA14 FA23 FA30 

mtMm)\\^^mmmem2mm)m fb42 

HPhVUlB fti^fk^X^ft^^ttrt 5D029 JA04 U02 MA13 



